
 

Monitoring data demon-
strates significant im-
provement of a serious 
water quality problem has 
been achieved following 
the development and im-
plementation of a Total 
Maximum Daily Load 
(TMDL).  This positive 
change occurred within a 
surprisingly short time 
period and, if this trend 
continues, use of an im-
portant tribal resource 
could be restored next 
year.   This marked re-
duction in bacterial con-
tamination could only 
have been accomplished 
through the collaborative 
efforts of the Lummi Na-
tion, Washington State 
Dept. of Ecology 
(Ecology), Washington 
State Dept. of Health 
(DOH), United States En-
vironmental Protection 
Agency (EPA), Portage 
Bay Shellfish Protection 
District (Whatcom 

County), Whatcom Con-
servation District, United 
States Natural Resources 
Conservation Service 
(NRCS), members of the 
Whatcom County Chap-
ter of the Washington 
State Dairy Federation, 
and participation of con-
cerned citizens.  
“Success” of this effort 

will have been achieved 
when water quality tar-
gets established for the 
Lower Nooksack River 
Basin Bacteria TMDL are 
met and the Portage Bay 
shellfish beds are re-
opened and maintained in 
an “Approved” classifica-
tion status. 
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A B S T R A C T  
? Portage Bay shellfish 

are an important cul-
tural, subsistence, rec-
reational and commer-
cial resource for the 
members of the Lummi 
Nation.  Although water 
quality problems in the 
Nooksack River had 

been known for years, 
coordinated actions to 
correct the problems 
really only began follow-
ing the 1996 partial clo-
sure of Portage Bay on 
the Lummi Indian Reser-
vation to commercial 
shellfish harvesting.   

? The trends toward bet-
ter water quality have 
been achieved through 
the collaborative efforts 
of many participants, 
each contributing to the 
extent of their respec-
tive charters.  Examples 

(Continued on page 2) 

Harvesting oysters at a Lummi Bay oyster bed. 
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The lesson learned– 
routine inspections and 

enforcement for 
noncompliance are 

critical components of  
an effective CAFO 
regulatory program. 

vidual, site-specific 
farm plans are an effec-
tive tool to address both 
water quality concerns 
and landowner objec-
tives.  The farm plan 
approach works best 
when all the farms 
identified as potentially 
contributing to the 
problem are required to 
implement a plan de-
signed for their current 
operation.     

 
? Water quality monitor-

ing in the watershed has 
proven to be an indis-
pensable tool for track-
ing changes in water 
quality, determining the 
effectiveness of control 
measures, and identify-
ing sources of pollutant 
loading. 

ance are critical com-
ponents of an effective 
CAFO regulatory pro-
gram. 

 
? The Lower Nooksack 

River Basin Bacteria 
TMDL was an invalu-
able tool to those work-
ing to eliminate bacte-
rial contamination to 
the Nooksack River.  
The TMDL identified 
clear targets for guiding 
pollutant cleanup ac-
tivities and provided 
the implementation 
plan around which the 
collaborative effort was 
formed.   

 
? The significant im-

provement of Nooksack 
River water quality 
demonstrates that indi-

(Continued from page 1) 
include improved regu-
latory oversight of po-
tential pollution sources 
in the Nooksack River 
watershed, provision of 
technical and financial 
resources to dairy op-
erators, and improved 
and sustained water 
quality monitoring. 

 
? The trend toward better 

management of animal 
wastes in the Nooksack 
River started in 1997 
when EPA Region 10 
initiated its confined 
animal feeding opera-
tion (CAFO) inspec-
tion/enforcement initia-
tive.  The lesson 
learned – routine in-
spections and enforce-
ment for noncompli-



Portage Bay is located in the 
western portion of Belling-
ham Bay and is part of the 
Lummi Indian Reservation 
(see Figure 1).  Water qual-
ity of the Nooksack River 
affects Portage Bay because 
of Portage Bay’s close prox-
imity to the mouth of the 
river and the circulation of 
water within Bellingham 
Bay.  Fecal coliform trans-
ported down the Nooksack 
River can flow over the 
shellfish beds in Portage 
Bay.   
 
Fecal coliform bacteria are 
associated with wastes from 
warm-blooded animals, 
such as livestock, wildlife 
and humans.  The presence 
of fecal coliform bactera is 
an indicator of the potential 
presence of pathogenic or-
ganisms that are also a 
threat to human health.  The 
National Shellfish Sanita-
tion Program (NSSP) water 
quality standards for an 
“Approved” classification in 
commercial shellfish beds is 

a fecal coliform geometric 
mean of not greater than 14 
fecal Coliform forming 
units per 100 milliliters (14 
CFU/100 ml) and an esti-
mate of the 90th percentile 
not greater than 43 
CFU/100 ml. Fecal coliform 
densities measured in 1997 
and 1998 near the mouth of 
the Nooksack River showed 
greater than 10% of the 
samples exceeded 200 
CFU/100 ml with several 
samples in excess of 800 
CFU/100 ml.    
 
In December 1996, the 
Lummi Nation voluntarily 
closed a 60-acre portion of 
Portage Bay to commercial 
shellfish harvest.  This clo-
sure was done at the request 
of DOH, because fecal coli-
form densities were found 
to be exceeding the NSSP 
water quality standards.  In 
August 1997, this area was 
formally downgraded by 
DOH from “Approved” to 
“Restricted”.  In August 
1998 the Lummi Nation 

voluntarily closed an addi-
tional 120-acres when an 
analysis of the DOH water 
quality data indicated that 
the NSSP standards were no 
longer being met at other 
sample stations.  By the 
middle of 1999, additional 
sampling stations in the Ap-
proved areas were being 
threatened with a down-
grade because of increas-
ingly poor water quality.  

 
Shellfish are an important 
resource to the Lummi Na-
tion as they are harvested by 
tribal members for commer-
cial, subsistence, cultural 
and recreational purposes.  
The Lummis estimate a loss 
of approximately $250,000 
per year in commercial in-
come alone as the result of 
the initial 60-acre closure of 
Portage Bay shellfish beds.  
This loss does not include 
the value associated with 
subsistence and cultural use 
of this resource by the Lum-
mis. 
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BACKGROUND  

The significant improvement 
of Nooksack River water 
quality demonstrates that 

individual, site-specific farm 
plans are an effective tool to 
address both water quality 
concerns and landowner 

objectives. 

Cows relaxing in the pasture of a Whatcom County dairy farm.  When properly managed, 
farm practices are not detrimental to maintaining high water quality, and can actually 
provide environmental benefits. 
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the time of the 1996 shellfish 
bed downgrades, regulation of 
the dairy industry by Ecology 
was solely a complaint-driven 
response program.  Dairy op-
erations found by Ecology staff 
to be discharging wastes were 
referred to the local conserva-
tion district to obtain technical 
and financial assistance to re-
solve the problem(s).  Formal 
enforcement by the state 
against illegal discharges was 
uncommon and many opera-
tions were referred repeatedly 
by Ecology over a period of 
years.     
 
Evaluation of the municipal 
wastewater treatment plants 
that discharge to the Nooksack 

Monitoring in the Nooksack 
River watershed confirmed that 
the largest sources of bacteria 
loading were dairies and mu-
nicipal wastewater treatment 
plants (WWTPs).  Figure 2 
shows the location of dairies 
and WWTPs in this watershed.  
There are over 37,000 milking 
cows on about 122 dairy opera-
tions in this watershed.  This 
total does not include beef live-
stock operations or dairy re-
placement cows.  To put these 
numbers into environmental 
perspective, one cow excretes 
the equivalent of about 20 hu-
mans each day.  The typical 
dairy operation of 300 cows 
generates about as much waste 
as a city of 6,000 people.  At 

River also determined the need 
to provide better and more reli-
able treatment to remove fecal 
coliform.  The National Pollutant 
Discharge Elimination System 
(NPDES) permits, which regu-
late these discharges, were modi-
fied by Ecology to implement 
wasteload allocations of the 
TMDL.  Construction of treat-
ment plant upgrades by some of 
the municipalities is currently 
underway.  Other contributions 
of fecal coliform from noncom-
mercial animal keeping activities 
and runoff from failing septic 
systems are identified through 
the Nooksack tributary monitor-
ing efforts and addressed by 
Ecology and/or Whatcom 
County staff.   



At the time of the initial 
shellfish bed closure in 
Portage Bay in 1996, the 
prospects for reversing the 
downward trend in water 
quality seemed dim.  The 
magnitude of the pollution 
in the Nooksack River and 
in waters near other dairy 
areas of the state were clear 
indicators that the com-
plaint-driven response used 
in Washington State was 
ineffective at controlling 
discharges from dairy op-
erations.  After discussions 
with Ecology, the Lummis 
petitioned the EPA in the 
fall of 1996 for assistance in 
restoring and protecting 
their shellfish resources.  
Trust responsibilities to help 
the tribe and other factors 
prompted EPA to act on 
long held concerns about 
the inadequacy of the state’s 
regulation of CAFOs.  In-
formation about water qual-
ity near dairy areas in Idaho 
and Oregon also indicated 
that the problems attribut-
able to animal waste mis-
management were wide-
spread and significant.   
 
Following public workshops 
to describe the problem and 
planned actions, EPA began 
inspections in the winter of 
1997.  These inspections 
were targeted at Whatcom 
County dairy operations 
suspected of discharging 
animal wastes to surface 
waters.  During February, 
March, and April of 1997 
EPA inspected 57 dairy op-
erations in the county.  Of 
these inspected operations, 
42 were issued warning let-
ters notifying the operators 
about observed problems 
with animal waste manage-
ment.  Formal enforcement 
actions including significant 
monetary penalties were 

initiated against 6 operators.  
Six operations of the 57 
were notified that they ap-
peared to be implementing 
good waste management 
practices.  EPA conducted 
additional inspections dur-
ing 1998 and 1999 and ex-
panded the program to 
neighboring Skagit, Snoho-
mish, King, and Pierce 
counties.  EPA also ex-
panded this initiative into 
Idaho and Oregon not only 
to address water quality 
problems in these adjoining 
states, but also to ensure 
that the regulatory playing 
field for this industry was 
level between states. 
 

Within two years 
of EPA’s inspection initia-
tive, the Washington State 
Legislature passed the Dairy 
Nutrient Management Act 
(RCW 90.64).  With this 
legislation Ecology began 
implementing a new state 
program for regulating the 
dairy industry.  No longer 
complaint driven, inspectors 
began a regular inspection 
regime charged with identi-
fying existing and potential 
animal waste discharge 
problems.  An underlying 
premise of the new program 
is that operators who have 
invested resources and time 
into properly managing the 

wastes (nutrients) generated 
by their animals are not put 
at an economic disadvan-
tage.  The following impor-
tant elements are required 
by the Dairy Nutrient Man-
agement Act to address wa-
ter quality problems associ-
ated with animal waste dis-
charges and to provide the 
desired ‘level playing field’ 
for operators in the state’s 
dairy industry: 
? Routine compliance 

inspections by Ecology 
staff, 

? Timely and appropriate 
enforcement response 
to documented non-
compliance,  

? Dairy operators develop 
and implement dairy 
nutrient management 
plans (farm plans) by 
2003.   

 
Since 1998 Ecol-

ogy has maintained two 
staff in its Bellingham Field 
Office to conduct inspec-
tions of dairies in Whatcom 
County.  Each dairy has 
been visited about three 
times since inception of the 
new dairy program.  Since 
1998, informal enforcement 
to eliminate potential pollu-
tion sources has been pur-
sued 86 times.  Formal en-
forcement, which has oc-
curred 29 times, is initiated 
by issuing a Notice of Vio-
lation when an illegal dis-
charge is documented.  The 
Notice of Violation has 
been followed by issuance 
of 20 administrative orders, 
12 penalty actions, and an 
additional 13 dairies are be-
ing regulated through an 
NPDES permit.  About 10 
percent of the dairies in 
Whatcom County are now 
regulated under an NPDES 
permit program.  
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An underlying premise of 
the new program is that 

operators who have invested 
resources and time into 
properly managing the 

wastes (nutrients) generated 
by their animals are not put 

at an economic 
disadvantage. 

This manure storage lagoon on a What-
com County dairy farm was built to hold 
manure through the rainy season to 
avoid runoff to streams leading to shell-
fish beds. 

Nooksack River Water Quality and Portage Bay Shellfish 

RE G U L A T I O N  O F  DAIRY  WA S T E S  



Farm plans provide detailed 
expectations as to what is 
appropriate and necessary 
nutrient management con-
duct for a particular farm/
operation.  Ecology and 
EPA inspectors documented 
no significant water quality 
problems at operations that 
were fully implementing 
farm plans developed pursu-
ant to NRCS technical guid-
ance.  As a growing number 
of dairy operators imple-
ment farm plans this field 
observation about the effec-
tiveness of farm plans to 
protect water quality has 
since been reinforced by 
significant improvement to 
water quality.  Prior to the 
dairy legislation only a 
handful of dairy operators 
had fully implemented farm 
plans in Whatcom County 
even though technical and 
financial assistance had 

been available for many 
years.  Within three weeks 
of EPA’s first inspections in 
Whatcom County, the Con-
servation District reported a 
backlog of over 80 produc-
ers asking for plans.   
 
Since EPA and Ecology in-
spections began and the 
subsequent state dairy pro-
gram was established, 
Whatcom Conservation Dis-
trict and NRCS staff has 
developed farm plans for 
204 (99.5%) Whatcom 
County dairy operations.  
Over 50,000 acres in What-
com County are now being 
managed under farm plans 
requiring  3,000 acres of 
vegetative practices to pro-
tect watercourses from sur-
face runoff of sediment, nu-
trients, and  bacteria.  As 
shown in Figure 3, the im-
proved water quality in the 

Nooksack River corre-
sponds with implementation 
of farm plans over the past 
four years by the local dairy 
industry.    

   
The ongoing Agriculture, 
Fish and Water initiative in 
Washington is developing a 
farm plan-based approach 
for addressing both Clean 
Water Act and Endangered 
Species Act requirements.  
There is good reason to be-
lieve the success of farm 
plans in the Nooksack River 
watershed can be repro-
duced in other agricultural 
areas if broadly applied 
across the landscape.  
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FA R M  PL A N S  

Over 50,000 acres in 
Whatcom County are now 
being managed under farm 

plans requiring 3,000 
acres of vegetative practices  

to protect watercourses 
from surface runoff of 

sediment, nutrients, and 
bacteria.  

Figure 3.  Map of farm plans recently designed and implemented within Whatcom County. 

Nooksack River Water Quality and Portage Bay Shellfish 



S H E L L F I S H  P R O T E C T I O N  D I S T R I C T  

In addition to inspections and 
enforcement against discharg-
ing dairy operations, Ecology 
began development of a Total 
Maximum Daily Load (TMDL) 
for fecal coliform in the lower 
Nooksack River watershed.  A 
TMDL is essentially a water 
quality restoration plan that 
determines the amount of pol-
lutants a water body can as-
similate without exceeding 
water quality standards.  The 
TMDL allocates that load 
among sources in a conserva-
tive manner such that water 
quality standards will be met 
with a margin of safety when 
the allocations are achieved.  
Ecology solicited involvement 
and input from all interested 
and affected parties 

(stakeholders) in developing 
the TMDL.  This inclusive 
public participation process 
allowed Ecology to prepare an 
implementation strategy that 
identified a variety of actions 
necessary to achieve TMDL 
pollutant reduction targets. 

Development the Lower 
Nooksack River Basin Bacte-
ria TMDL required collection 
of considerable monitoring 
data to determine the sources 
of pollutant loading.  Monitor-
ing in the watershed docu-
mented that fecal coliform 
concentrations in the Nook-
sack River increased signifi-
cantly in the lower watershed 
where the dairy operations are 
located.  The monitoring data 
showed that the agricultural 

areas of the lower Nooksack 
River basin contributed only 
11 percent of the flow in the 
Nooksack River but accounted 
for 73 percent of the fecal coli-
form loading.  The TMDL 
analyses determined reductions 
for direct discharges into the 
Nooksack River and for the 
Nooksack River tributaries 
necessary to meet state water 
quality standards and the 
NSSP criteria for shellfish har-
vesting in marine waters.  In-
terim water quality goals es-
tablished on a quarterly sched-
ule were set in the TMDL im-
plementation strategy.  The 
interim water quality goals 
have been invaluable in focus-
ing ongoing implementation 
efforts.  
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TMDL 
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Monitoring of the 
Nooksack River and its 

tributaries provided critical 
information for developing 
the TMDL, identifying 

sources of pollutant 
discharges and determining 

the efficacy of 
implementation activities. 

January 2000 through the par-
ticipation and effort of many 
interested individuals, the 
Lummi Nation, various agency 
staff and members of the local 
dairy industry.  The final re-
covery plan includes compre-
hensive information about the 
watershed, water quality moni-
toring data, and lists activities 
needed to restore and protect 

water quality and shellfish 
resources.  The implementa-
tion activities identified ishell-
fish resources.  The implemen-
tation activities identified in 
the n the Shellfish Response 
Plan provided a basis for de-
veloping the summary imple-
mentation strategy (SIS) for 
the Lower Nooksack River 
Basin Bacteria TMDL.  

In response to the down-
grades of the shellfish beds, 
DOH initiated meetings to find 
local sponsors and participants 
to develop a Shellfish Closure 
Response Plan for Portage Bay.  
The Whatcom Conservation 
District volunteered to be the 
lead in developing a shellfish 
recovery plan.  This closure 
response plan was completed 

4. 
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Figure 5.  Fecal Coliform Densities in the Nooksack River at the Marine Drive Bridge  (Sample Station Maritetta 
Bridge [M1])
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Except for the monitoring con-
ducted by Ecology to develop 
the TMDL, most of the ongo-
ing monitoring in the water-
shed is being conducted under 
state and federal grants to the 
Whatcom Conservation Dis-
trict, the Lummi Nation, and 
the Northwest Indian College 
(NWIC).  Ecology and EPA 
provided funds that have been 
used by the Lummi Natural 
Resources Department and 
the NWIC to collect and ana-
lyze semi-monthly (two sam-
ples per month) water quality 
samples.  Figure 4 shows the 
extensive network of moni-
toring locations where sam-
pling has been conducted in 
the Nooksack River lowland 
areas since November 1998.  
State and federal funding is 
also being used to conduct 
stream flow measurements at 
20 of the water quality sam-
pling sites so that fecal coli-
form loading can be evalu-
ated.  The current TMDL Im-

  There have been three pri-
mary water quality monitoring 
efforts initiated in response to 
the Portage Bay shellfish clo-
sure that supplement on-going 
water quality monitoring con-
ducted by the Lummis and 
Ecology.  The three additional 
monitoring efforts focused on 
1) the Nooksack River water-
shed, 2) the shoreline areas 
near Portage Bay on the 
Lummi Reservation, and 3) a 
dye study of the Gooseberry 
Point Wastewater Treatment 
Plant outfall operated by the 
Lummi Nation. 
 
Monitoring of the Nooksack 
River and its tributaries pro-
vided critical information for 
developing the TMDL, identi-
fying sources of pollutant dis-
charges and determining the 
efficacy of implementation 
activities. Figure 5 presents 
monitoring data and a trend 
line showing the declining fe-
cal coliform densities near the 
mouth of the Nooksack River.  

plementation Monitoring Pro-
gram is funded through March 
2004.   
 
Additional water quality moni-
toring of the shoreline areas 
around Portage Bay was initi-
ated by the Lummi Nation 
with EPA funding in order to 
determine if there are local 
sources of fecal coliform that 
contributed to the down grade.  
The three-year study provided 
a combination of spatially ex-
tensive sampling (i.e., samples 
collected over a wide area over 
a short time interval) and tem-
porally intensive sampling (i.
e., samples collected at a few 
sites over a few days to a 
week) around Portage Bay 
(Figure 6).  The water quality 
sampling evaluated initial 
flush conditions and 
“baseflow” conditions.  Re-
sults indicated that although 
there were some elevated fecal 
coliform levels encountered in 
a few of the samples, the dis-
charge of this contaminated 

W A T E R  QU A L I T Y  M O N I T O R I N G  
water was very small and the 
associated loading was also very 
small.  Overall, the conclusion is 
that the elevated fecal coliform 
and low salinity levels in Portage 
Bay could not be attributed to 
local sources. 
 
The Lummi Nation, EPA, and 
the Washington Department of 
Health (DOH) cooperatively 
conducted a dye study of the 
Gooseberry Point Wastewater 
Treatment Plant outfall in 2001 
to confirm a 1985 hydrographic 
study of shellfish growing waters 
of Hale Passage/Portage Bay.  
The 1985 study concluded that it 
is unlikely that effluent from the 
Gooseberry Point Wastewater 
Treatment Plant would have 
much impact on shellfish grow-
ing areas in Portage Bay.  The 
more detailed drogue and dye 
studies conducted during 2001 
during adverse receiving water 
conditions had results similar to 
the 1985 study – effluent from 
the wastewater treatment plant 
does not flow into Portage Bay. 
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Lummi Indian Nation 
Merle Jefferson, Natural Resources Executive Director  
Telephone  (360) 384-2225   
or Leroy Deardorff, Environmental Director  
Telephone  (360) 384-2272  
or Jeremy Freimund, Water Resource Manager  
Telephone (360) 384-2212   
2616 Kwina Road 
Bellingham, Washington 98226-9298 
Email:  jeremyf@lummi-nation.bia.edu 

will be delayed by approxi-
mately one year.   
  Before a classification up-
grade for the Restricted area 
of Portage Bay can be con-
sidered by DOH, three 
events have to happen.  First 
and foremost, results from 
the sampling stations must 
come into compliance with 
the NSSP water quality 
standards.  Second, DOH 
has to see documentation of 
pollution sources in the wa-
tershed that have been dis-
covered and repaired.  
Third, DOH needs solid as-
surances that pollution con-
trol and monitoring pro-
grams will remain in place 
so that the Approved classi-
fication can be maintained 
into the foreseeable future.  
It is critically important that 
once the currently restricted 
shellfish beds are reopened 
that they stay opened.  Ex-
perience has shown that 
continued enforcement, 
monitoring, and farm plan 
implementation will be re-
quired to maintain an Ap-
proved classification of the 
Portage Bay shellfish beds. 

  As dairy compliance in-
spections, enforcement ac-
tions, and implementation 
of farm plans began to take 
effect, water quality in the 

A DOE inspector taking a water quality sample. 

Environmental Protection Agency  
David Ragsdale 
Office of Water, Olympia Field Office 
300 Desmond Dr. N.E., Suite 102 
Olympia, Washington   98503 
Telephone  (360) 407-6589 
Email:  ragsdale.dave@epa.gov 

Northwest Indian College 
Michael Cochrane 
2522 Kwina Rd 
Bellingham WA 98226 
Telephone (360) 392-4299 
Fax (360) 647-7084  
Cell (360) 961-7505  
Email:  mcochrane@nwic.edu  

Washington Department of Health 
Don Lennartson, Public Health Advisor 
Office of Food Safety & Shellfish Programs 
Washington State Department of Health 
Telephone (360) 236-3318 
Cell  (360) 790-6644 
Fax (360) 236-2257 
Email:  don.lennartson@doh.wa.gov 

Whatcom Conservation District 
George J. Boggs, District Manager 
6975 Hannegan Road, Lynden WA 
Telephone (360) 354-2035 x115 
Fax (360) 354-4678  
Email:  www.whatcomcd.org   

Natural Resources Conservation Service 
John Gillies, District Conservationist 
6975 Hannegan Road 
Lynden WA  98264 
Telephone (360) 354-2035 
E-mail: john.gillies@wa.usda.gov 

Washington Department of Ecology 
Steve L. Hood, Professional & Environmental Engineer 
Bellingham Field Office 
1204 Railroad Avenue, Suite 200 
Bellingham, Washington 98225 
Telephone (360) 738-6254 
Email:  shoo461@ecy.wa.gov 

Whatcom County, Water Resources Division 
Amilyn Stillings, Resource Planner (Shellfish) 
322 N. Commercial St, Suite 110 
Bellingham, WA  98225-4042 
Telephone (360) 676-6876 
Fax (360) 738-2468 
Email:  astillin@co.whatcom.wa.us 
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CU R R E N T  STATUS  CO N TACTS  

Nooksack River and critical 
tributaries began to improve.  
The fecal coliform densities 
in the marine waters over the 
shellfish beds have followed 
the same improving trend as 
the river water quality.  At 
the end of July 2002, only 
one sampling station of the 
four in the Restricted area 
remained out of compliance 
with the NSSP water quality 
standards.  With twice-
monthly sampling and contin-
ued good water quality in 
Portage Bay, the prospects 
for an upgrade in the near 
future were bright. The geo-
metric mean for the Marine 
Drive site based on the last 
30 samples is 27 FC/100 ml. 
This station has been below 
the TMDL target geometric 
mean of 39 FC/100 ml since 
the summer of 2000. Unfortu-
nately, high counts of fecal 
coliform were measured at all 
four sample stations in the 
restricted area during the 
mid-August water quality 
sampling effort.  The cause of 
these high numbers has not 
yet been identified, but a 
short-term loading event in 

the Nooksack River is sus-
pected.  Unless the source of 
this fecal coliform loading is 
identified and addressed, any 
upgrade of the shellfish beds 
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